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1.0 Introduction  

1.1 Project Description 

Centum Health Properties is proposing to redevelop and expand the existing medical office 

building located at 7331 E. Osborn Road in Scottsdale. The plans include adding approx. 46,315 

square feet to the existing building to square off the existing triangular structure and constructing 

a two-level parking deck in place of the existing surface parking lot. 

1.2 Site Location 

The proposed development encompasses approximately 2.4 net acres in a portion of the 

Southwest Quarter of Section 26, Township 2 North, Range 4 East of the Gila and Salt River 

Base and Meridian in Maricopa County, Arizona.  The site is zoned C-3 and is currently part of 

the Scottsdale Medical Pavilion Condominium.  

1.3 Purpose 

This Preliminary Drainage Report is intended to satisfy City of Scottsdale requirements. This 

report provides a description of the current storm water drainage patterns and systems as well as 

a description of the required and proposed drainage improvements. 

1.4 Objectives  

This report provides a drainage plan for the site that is intended to meet the drainage standards 

and guidelines of the City of Scottsdale. This report will demonstrate the following: 

1. The existing site drainage patterns will experience minimal alteration. 

2. The existing site is not in a floodplain. 

3. Off-site flows do not impact the site. 

4. In accordance with the City of Scottsdale Design Standards & Policies, with the 

redevelopment of the existing site being over 1 acre in size, first flush will be treated 

before being discharged. 

5. Drainage facilities will be designed such that the 100-year post-development flows are 

collected and conveyed in such a manner to avoid damage to buildings and property. 
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2.0 Description of Existing Drainage Conditions and Characteristics 

2.1 Existing Drainage Conditions 

The site currently consists of a medical office building, surface parking lot, and minimal 

landscape. The site is bounded by existing Ashford Scottsdale apartments to the west, Osborn 

Drive to the north, Wells Fargo Avenue to the east, and Drinkwater Boulevard to the south.   

The site generally slopes from the north to the south. There currently is not any site retention or 

surface runoff treatment.  Building roof drains and below deck courtyard drains connect to 

bubble up structures along the north side of the existing surface parking lot.  Below deck drains 

are sent through an existing pump in the mechanical room in the building and pumped up to the 

aforementioned bubble up structures in the existing surface parking lot.  Water discharged from 

the bubble structures combine with surface flows from the existing parking lot and are conveyed 

via sheet flow to the southeast corner of the site where they are collected by a catch basin.  Said 

catch basin connects to 30” RCP storm sewer that ultimately discharges into the city storm sewer 

in Drinkwater and sent west via 3’x5’ box culvert.    

2.2 Existing Off-Site Drainage Conditions 

There are no off-site flows that impact the site. Drainage north and east of the site are contained 

via existing road improvements and picked up via curb inlet scuppers in Wells Fargo Ave. The 

west adjacent parcel is separated by a screen wall that blocks any flow into the site development 

area.  Drinkwater to the south is the site’s ultimate outfall and drainage is collected into the city’s 

storm sewer.   

2.3   Context Relative to Adjacent Projects and Improvements 

The site is bounded by existing Ashford Scottsdale apartments to the west, Osborn Drive to the 

north, Wells Fargo Avenue to the east and Drinkwater Boulevard to the south. See Figure 1 in 

Appendix F for Context Aerial of the site. 

2.4   FEMA Flood Hazard Areas 

The site is located in Flood Zone “X” according to the Flood Insurance Rate Map 

040132C2235L, dated October 16, 2013.  Zone “X” is designated by FEMA as “areas of 0.2% 

annual chance flood; areas of 1% annual chance flood with average depths of less than 1 foot or 

with drainage areas less than 1 square mile; and areas protected by levees from 1% annual 

chance flood.”  

Refer to Appendix B for the FEMA FIRM map for the site.  
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3.0 Proposed Drainage Plan  

3.1 General Description 

In the analysis of the proposed drainage conditions the following items are considered: 

➢ Area Types (concrete pavement, building, and desert landscaping) 

➢ Magnitude of areas 

➢ Slopes 

➢ Storm Drain 

➢ Alternate First Flush Treatment Device 

3.2 Proposed Site Conditions 

The proposed re-development of the site includes vertical expansion of the existing commercial 

medical building and replacing the existing surface parking lot south of the building with a 2-

story parking garage.   

Site-generated storm water from areas west and south of the building/garage (Area 5 per Figure 

4 – Drainage Area Map) will be conveyed south via landscape swale to discharge to Drinkwater 

Blvd and be collected via city storm sewer curb inlets.  These nuisance flows within the 

landscape will be factored in the volume of first flush treatment required for the site as discussed 

later in this report.  

Site generated storm water from the below grade courtyard north of the building (Area 10 per 

Figure 4 – Drainage Area Map) will continue to be collected via storm drain, sent to the 

building, and connect to the building’s existing 1st floor roof drain line. The storm drain will then 

continue south through the building and run to the garage.  This drainage will connect storm 

drains from the south below grade courtyard entrance (Area 25 per Figure 4 – Drainage Area 

Map) and below grade Level P1 of the garage and run through a new sump pump in the garage 

and discharge to the proposed 18” storm near southeast corner of the garage.  The stormwater 

collected is sent south via 18” storm sewer through an DVS-60 Oldcastle Dual Vortex Separator 

Structure for First Flush Treatment before ultimately discharging into the existing 30” Public 

Storm Sewer via new manhole connection on the SE corner of the site. 

Site generated storm water from Level P2 of the garage will be conveyed via sheet flow to a 

series of deck drains on east side of the garage. Drainage collected from top deck of the garage 

will run along the east side of the garage in level P1 and gravity flow south of the garage to 

connect to a proposed 18” storm sewer southeast of the garage. The stormwater collected is sent 

southwest via 18” storm sewer through an DVS-60 Oldcastle Dual Vortex Separator Structure 
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for First Flush Treatment before ultimately discharging into the existing 30” Public Storm Sewer 

via new manhole connection on the SE corner of the site. 

Roof Drains from the building (Area 15 per Figure 4 – Drainage Area Map), levels 2-5, will be 

re-routed to southeast corner of the building and run through the garage to connect to Level P2  

deck drains of the garage.  These flows head south via gravity storm drains in the Garage and 

exit near the southeast corner of the garage to connect to an 18” storm sewer.  The stormwater 

collected is sent southwest via 18” storm sewer through an DVS-60 Oldcastle Dual Vortex 

Separator Structure for First Flush Treatment before ultimately discharging into the existing 30” 

Public Storm Sewer via new manhole connection on the SE corner of the site. 

3.3 Proposed Off-Site Conditions 

Off-site storm water impacts are not anticipated.  As discussed in existing off-site conditions, 

drainage north and east of the site are contained via existing road improvements and picked up 

via curb inlets scuppers in Wells Fargo Ave. 

3.4 Storm Water Storage Requirements 

The site does not require detention because the site is already developed, but since the site is 

greater than an acre in size, First Flush Treatment is required.   

3.5 Proposed Drainage Structures or Special Drainage Facilities 

A storm water pump will be used in the garage to convey storm water from the below grade 

runoff and connect to the proposed 18” storm sewer southeast of the garage.   

An DVS-60S Oldcastle Dual-Vortex Separator will be installed immediately upstream of the 

connection to the existing 30” City Storm Sewer. 

The building has existing finished floor elevations below grade with level one at 1235.07’ and 

1246.03’ at the second level.  Per the FEMA map, this area is located in Zone X which is defined 

as areas of minimal flood hazard, which are the areas outside the SFHA and higher than the 

elevation of the 0.2-percent-annual-chance flood. 

The entrance to the lower level of the parking garage has been set to match level one of the 

existing building finish floor at 1235.07’. 

Topographic survey conducted in 2020 was used as the basis to determine the natural grade.  

This survey data reflects the grades of the area prior to this proposed re-development.   

3.6 ADEQ AZPDES requirements 

A Notice of Intent (NOI) will be submitted to Arizona Department of Environmental Quality 

(ADEQ) in conformance with the Arizona Pollution Discharge Elimination System Permit 

(AZPDES) permit. The NOI and associated storm water management best management practices 
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will remain active on the site until construction is complete and a Notice of Termination is filed 

with ADEQ in conformance with AZPDES permit. 

3.7 Project Phasing 

This project will be constructed in a single phase. 
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4.0 Data Analysis Methods   

4.1 Hydrologic Procedures, Parameter Selection, and Assumptions 

Hydrologic calculations for the site were performed using the rational equation in the FCDMC 

Drainage Design Manual Volume I, which is limited to drainage areas of up to 160 acres.  

All flows for proposed conditions will be determined using the rational method as outlined by 

the Drainage Design Manual by Maricopa County Flood Control District. Due to the small 

nature of the watersheds for the individual sub-basins, a minimum time of concentration of ten 

minutes will be assumed. All of the drainage basins assume a runoff coefficient of 0.95 with the 

exception of the landscape which are assumed a runoff coefficient of 0.45 per the City of 

Scottsdale Design Standards and Policy Manual. 

For analysis of the development, the site was sub-divided into five sub-basins consisting of the 

parking garage, landscaping, and building.  For each sub-basin, the Rational equation will be 

used to calculate the peak flow at each concentration point for each basin.  Refer to Figure 4 in 

Appendix F for the Drainage Area Map.  

4.2 Hydraulic Procedures, Methods, Parameter Selection, and Assumptions 

The following criteria will be used to size the proposed pipes for on-site storm water 

conveyance: 

• A maximum allowable 100-year ponding depth of six inches above the catch basin grate. 

• A minimum of 12 inches of freeboard between the 100-year ponding depth and the building 

finish floor elevation. 

• The tailwater condition for the 100-year (1240.21’) and 10-year (1237.94’) event at this 

models Outfall is assumed based on Lower Indian Bend Wash Area Drainage Master Study 

(ADMS) South Model 100-YR, 6-HR Model completed by Gavan Barker Inc in 2017. 

• The hydraulic grade line in the storm sewer shall be no higher than 6 inches below the gutter 

line in a 10-year flood.  

StormCAD analysis for the 10-year and 100-year events are provided in Appendix E – 

StormCAD Exhibit. 

Storm drain catch basins will be sized using Figure 3.29 from the FHWA HEC-12 dated 1984.  

A 50% clogging factor will be applied in the analysis.  

This project proposes to utilize an Oldcastle Dual-Vortex Separator to maintain storm water 

quality.  These units are designed to treat the first flush of storm water before it enters the 
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existing 30” City Storm Sewer.  A 60-inch diameter Oldcastle Dual-Vortex storm water quality 

unit will be installed and has been sized to accommodate the first flush flows from the site, and 

to bypass flows in excess of the first flush.  Refer to Appendix D for cut sheet of Treatment 

Structure. 

4.3 Storm Water Storage and First Flush Treatment Calculation Methods and 

Assumptions 

As described previously, the site does not require detention because the site is already developed, 

but since the site is greater than an acre in size First Flush Treatment is required. The standard 

formula for determining the required storage volumes for the 100-year, 2-hour storm is as 

follows: 

Equation 2: Standard Formula for On-Site Storage Requirement 

VR = CPA/12 

Where:  VR = storage volume required (acre-feet) 

C = weighted runoff coefficient 

P =  precipitation depth for 100-year, 2-hour event = 2.16 inches 

A = contributing drainage area to basin (acres) 

Refer to Appendix C for Storm Water Detention Calculations, and Figure 4 in Appendix F for 

the Drainage Area Map. 

For First Flush Treatment, this project proposes the utilization of an Old Castle Dual-Vortex 

Separator to treat the flow from the first flush and convey the 100-year 2-hour flow to the 

existing 30” storm drain to the southeast of the site. 

The first flush flow rates are determined based on the City of Phoenix Storm Water Policies and 

Standards section 6.8.3 with modifications per Hasan Mushtaq and Keith Kesti using the following 

equation: 

   Equation 3: Standard Formula for First Flush Flow Rate 

QFF = C*I*A 

Where:    

QFF = minimum first flush discharge in cfs 

 C = runoff coefficient (set to 1.00 for first flush condition) 
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 A = tributary drainage area in acres 

I = NOAA 14 100-year 2-hour intensity multiplied by depth ratio (first flush 

depth divided by 100-year 2-hour depth) = 1.08(0.5/2.16) = 0.25 

 

 

This method for calculating first flush flow has been proposed as a revision to the City of 

Phoenix Storm Water Policies and Standards and effectively reduces flow.  

Aside from the first flush flow rate, the sizing of the Dual-Vortex Separator is dependent on the 

100-year, 2-hour flows that will be conveyed through each structure.  

The 100-year 2-hour flow rates are determined using the rational method and the City of Scottsdale 

Storm Water Policies and Standards.  The sizing of the Old Castle Precast Dual-Vortex Separator 

is based on the total flow and the first flush flow per the table shown in Appendix D. Refer to 

Figure 4 Appendix F for Drainage Area Map. See Table 2 below for the drainage area tributary to 

each concentration point, their corresponding first flush and total flow rates, and the storm water 

quality unit required to treat each area.  

Table 2 – Storm Water Quality Unit Sizing 

Tributary Area 
(Acres) 

Time of 
Concentration 

(min) 

First Flush 
Treatment 
Req. (CFS) 

100-Yr 2-Hr 
Flow Req. 

(CFS) 
Device 

Size 

Frist Flush 
Treatment 

Prov. 
(CFS) 

100-Yr 2-Hr 
Flow Prov. 

(CFS) 

Area 5 = 0.23 10 0.06 0.6  
DVS-60S 
(60-inch) 

 
2.50  

 
16  

Area 10 = 0.11 10 0.03 0.6 

Area 15 = 0.53 10 0.13 2.8    

Area 20 = 1.35 10 0.34 7.2 

Area 25 = 0.07 10 0.02 0.4 

Total = 2.29  Total = 0.58 Total = 11* 

*11 CFS total because Area 5 is not collect by on-site storm sewer but factored in total first 

flush treatment flow required for site development. 

 

Per Table 2 above, the required First Flush Flow is 0.58 CFS with capacity to allow 11 CFS for 

the 100-yr 2-Hr flow.  With the selection to use DVS-60S Oldcastle Dual Vortex Separator, the 

determining factor was the handling of the 100-YR 2-HR storm which the selected device can 

handle 16 CFS.  As a result, the first flush treatment flow treated is 2.5 CFS which is near 5 

times more than the required amount.    Refer to Appendix D for cut sheet of Treatment Structure 

and capacity chart.  
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5.0 Conclusion 

Based on the results of this preliminary drainage report, the following can be concluded: 

• No off-site drainage affects the site.  

• Redevelopment of the site requires First Flush Treatment due to site being over an acre.  First 

Flush will be handled by Oldcastle Dual-Vortex Separator Structure and be sized to handle 

100-yr, 2-hour flows. 

• DVS-60S Oldcastle Dual-Vortex Separator Structure provides 5 times more first flush 

treatment flow than required for the site.  

• Based on the current Flood Insurance Rate Map (FIRM), the site is located in the Zone “X”. 

This preliminary drainage report is intended to provide a level of assurance that the site will 

adhere to all appropriate reviewing agency guidelines with respect to drainage and flood 

protection. 
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FEMA Flood Insurance Rate Map (FIRM) 
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Peak Flow Calculations Using The Rational Method Source of Rainfall Data --->NOAA Atlas 14

  AF for Cw per Cw10-Yr

Freq. Typical Applic.

Project: Centum Health Scottsdale 5 min 10 min 15 min 30 min 60 min 2-Yr 1.00 1.00

Proj #: 291247001 10-Yr 0.39 0.59 0.74 0.99 1.23 5-Yr 1.00 1.00

Date: 11/11/20 100-Yr 0.62 0.94 1.17 1.57 1.95 10-Yr 1.00 1.00

Prep  by: JCB    25-Yr 1.10 1.00

Check  by: MLD 10-Yr 4.68 3.56 2.95 1.98 1.23 50-Yr 1.20 1.00

Base Sheet Prepared By GA, Version 2 100-Yr 7.43 5.65 4.68 3.14 1.95 100-Yr 1.25 1.00

Attach source and supporting data for rainfall depths        AF=Frequency Adjustment Factor

  Drainage Area ID: ----- Tc,calc method: 1=Papadakis and Kazan, 2=Avg Veloc. method

1 Tc,calc=11.4*L^0.5*Kb^0.52*S^-0.31*i^-0.38 Cw for each frequency is adjusted as a function of the 100-year value per the table above

Concent. Contributing Total Base Flow Approx Approx Average Kb m b Kb Initial/lot Minim allowed Tc,tot = 10.0 Q Minim allowed Tc,tot = 10.0 Q

Point Sub-basins Area Cw Path, L High pt Low pt Slope Class Tc Cw Tc,calc Tc,tot i 10-Yr Cw Tc,calc Tc,tot i 100-Yr

#  (ac) (2-10 yr) (ft) (ft) (ft) ft/ft A-->D (min) AF=1.00 (min) (min) (in/hr) (cfs) AF=1.00 (min) (min) (in/hr) (cfs)

> > > > > > > > > >

5 0.23 0.45 340 43 41.75 0.0037 A -0.00625 0.04 0.0440 0 0.45 7.9 10.0 3.56 0.4 0.45 6.5 10.0 5.65 0.6

10 0.11 0.95 128 35.3 35.07 0.0018 A -0.00625 0.04 0.0460 0 0.95 5.9 10.0 3.56 0.4 0.95 5.0 10.0 5.65 0.6

15 0.53 0.95 273 92.51 45.96 0.1705 A -0.00625 0.04 0.0417 0 0.95 2.0 10.0 3.56 1.8 0.95 1.7 10.0 5.65 2.8

20 1.35 0.95 330 45.96 43.11 0.0086 A -0.00625 0.04 0.0392 0 0.95 5.4 10.0 3.56 4.6 0.95 4.5 10.0 5.65 7.2

25 0.07 0.95 100 35.1 35 0.0010 A -0.00625 0.04 0.0474 0 0.95 6.5 10.0 3.56 0.2 0.95 5.4 10.0 5.65 0.4

Rainfall Depth-Duration-Frequency (D-D-F), (inch)

Derived Rainfall Intensity-Duration-Frequency (I-D-F), (in/hr)
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STORM
WATER

Enhanced Gravity Separation of Stormwater 

Particle settling is enhanced by circular flow patterns and a highly circuitous flow path 

created by two independent vortex cylinders.

Settled particles are collected in the isolated bottom storage area, while floating trash, 

debris and petroleum hydrocarbons are retained in the cylinders and upper storage areas. 

During peak events, flows in excess of design treatment overtop the bypass weir and exit 

the system without entering the cylinders and lower storage area, thereby eliminating 

re-entrainment issues.

HYDRODYNAMIC SEPARATION

eas. 

exit 

s. 

FEATURES:

• Maintenance Accessible Design

• Economical Installation

• Access Options

• Online System Capability

• Durable Construction

• Proven Performance

• Treatment Train

BENEFITS:

• Open access to accumulated floatables and sediment storage area

• Prepackaged and provided as compact round or square manholes

• Multiple access options (manhole cover or optional hinged lid)

• 

• Stainless-steel components installed in a reinforced concrete structure

•

•  

other treatment BMP’s

CYCLONIC  
Separation

lcastro
Date

csharrard
Date



Dual-Vortex Separator Offers an Innovative, Economical Alternative for Removal 
of Suspended Pollutants from Stormwater Runoff

MODELS AND NOMINAL DIMENSIONS

Model No.

Structure 

Diameter 

(ft.)

Standard 

Sump 

Depth*  (ft.)

Minimum 

Rim to Invert 

Depth (ft.)

Sediment 

Storage*

(cubic feet)

Oil and 

Floatable 

Storage

(cubic feet)

NJCAT 

Treatment 

Flow Rate

(cfs)

Maximum 

Treatment 

Flow Rate

(cfs)

DVS-36 3 4.5 2.5 11 6 0.56 0.56

DVS-48 4 5.0 3.0 19 15 1.00 1.25

DVS-60 5 5.5 3.5 29 29 1.56 2.50

DVS-72 6 6.5 4.5 42 49 2.25 4.25

DVS-84 7 7.0 5.0 58 79 3.06 6.50

DVS-96 8 8.0 5.5 75 116 4.00 9.50

DVS-120 10 10.0 7.0 118 226 6.25 16.80

DVS-144 12 11.5 8.0 170 388 9.00 26.40

*Depth of unit can be increased to add storage capacity.

Available Options

Flume inlet control for grated inlet applications.

STEP 1 
Independent Vortex Cylinders & Control Weir - Flows are directed to the two 

independent vortex cylinders where particle settling is enhanced by circular 

flow patterns.

STEP 2
Captured Floatables - Floating trash, debris and petroleum hydrocarbons 

accumulate at the top of the two cylinders where they are held until transfer 

into the upper storage area by peak storm events.

STEP 3
Removal of Total Suspended Solids (TSS) - Particle settling is enhanced by 

the circular flow patterns and a highly circuitous flow path created by two 

independent vortex cylinders. Sediments are collected and retained in the 

isolated bottom storage area.

STEP 4
High-Flow Bypass - Flows in excess of the design treatment overtop the 

bypass weir and exit the system without entering the cylinders and re-

entraining captured pollutants.

How it Works

CYCLONIC 
Separation

(800) 579-8819
oldcastleinfrastructure.com
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©2011  Kristar Enterprises, Inc.  360 Sutton Place, Santa Rosa, CA, 95407, (800) 579‐8819   REV DVCC 020111 

FloGard® Dual‐Vortex Hydrodynamic Separator 
 
Characteristics and Capacities (English) 
Model  ID  Depth 

Below 
Invert 

Treated Flow 
Capacity1 

Total 
Flow 

Capacity3 

Max. 
Pipe 
Size 

Sediment 
Storage 

Oil/ 
Floatable
Storage 

  ft  ft  67 µm 
cfs 

110 
µm 
cfs 

Peak2 
cfs 

cfs  in  yd3  gal 

DVS‐36  3  3.75  0.12  0.35 0.50  4  12  0.3  18 

DVS‐48  4  5.00  0.25  0.75 1.25  9  18  0.7  43 

DVS‐60   5  6.25  0.45  1.30 2.50  16  24  1.3  83 

DVS‐72  6  8.25  0.70  2.00 4.25  27  36  2.2  141 

DVS‐844  7  9.50  1.00  3.00 6.50  40  42  3.5  294 

DVS‐96  8  10.75  1.40  4.20 9.50  57  48  5.3  337 

DVS‐1204  10  13.50  2.50  7.30 16.80  99  48  9.7  917 

DVS‐1444  12  16.00  3.90  11.60 26.40  154  60  15.5  1825 

 
Characteristics and Capacities (Metric) 
Model  ID  Depth 

Below 
Invert 

Treated Flow 
Capacity1 

Total 
Flow 

Capacity3 

Max. 
Pipe 
Size 

Sediment 
Storage 

Oil/ 
Floatable 
Storage 

  m  m  67 µm 
L/s 

110 
µm 
L/s 

Peak2 
L/s 

L/s  mm  m3  L 

DVS‐36  0.9  1.14  3.5  10  14  113  300  0.23  68 

DVS‐48  1.2  1.52  7  21  35  255  450  0.54  163 

DVS‐60   1.5  1.91  13  37  71  453  600  1.00  314 

DVS‐72  1.8  2.51  20  57  120  765  900  1.70  534 

DVS‐844  2.1  2.90  30  85  184  1133  1050  2.70  1113 

DVS‐96  2.4  3.28  40  120  269  1614  1200  4.00  1276 

DVS‐1204  3.0  4.11  70  205  475  2800  1200  7.40  3471 

DVS‐1444  3.7  4.88  110  330  750  4360  1500  11.90  6908 
 

1Treated Flow Capacity is based on 80% removal of suspended sediment with the approximate mean particle size 
shown.  The appropriate flow capacity should be selected based on expected site sediment characteristics. 
2 Maximum flow prior to bypass.  Correlates approximately to 80% removal of suspended sediment with a 250 µm 
particle size mean. 
3 Total design flow to the system should not exceed the Peak Flow Capacity. 
4Call Kristar representative for availability in your area. 
 
Notes:  Systems may be sized based on a water quality flow (i.e. 1‐inch design storm) or on net annual sediment load removal depending on 

local regulatory requirements.  
Contact Kristar for the most accurate and cost effective sizing for your project location. 

When sizing system based on a water quality flow, the required flow to be treated must be less than or equal to the Treated Flow 
Capacity for the selected unit. 
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STORMCAD LAYOUT EXHIBIT
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Active Scenario:  10-YR 2-HR

Profile Report

Engineering Profile - 10-YR RD2 to O1 (Centum Health - StormCad (11-11-2020).stsw)
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Active Scenario:  10-YR 2-HR

Profile Report

Engineering Profile - 10-YR RD1 to O1 (Centum Health - StormCad (11-11-2020).stsw)
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Active Scenario:  10-YR 2-HR

FlexTable: Conduit Table

Velocity
(ft/s)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Cover 
(Stop)

(ft)

Cover 
(Start)

(ft)

Elevation 
Ground 
(Stop)

(ft)

Elevation 
Ground 
(Start)

(ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Capacity 
(Full Flow)

(cfs)

Flow
(cfs)

Slope 
(Calculated)

(ft/ft)

Length 
(Unified)

(ft)

Stop 
Node

Start 
Node

Label

5.6138.0738.063.481.0342.5040.3836.5236.8540.894.880.01033.2MH-2CB-1CO-4

7.9837.9437.801.393.4840.0042.5036.1136.5246.9511.880.01331.3O-1MH-2CO-5

6.3738.9639.122.982.9342.5042.5338.0238.1010.517.000.0108.0MH-2MH-1CO-3

7.9839.4939.572.931.9142.5342.0038.1038.5914.566.400.01925.5MH-1RD-1CO-1

7.8039.4939.452.932.0242.5342.6038.1039.0837.090.600.1257.9MH-1RD-2CO-2

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-
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Active Scenario:  10-YR 2-HR

FlexTable: Manhole Table

Flow (Known)
(cfs)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Flow (Total Out)
(cfs)

Headloss 
Coefficient 
(Standard)

Elevation 
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

0.0039.1239.497.000.80038.1042.53MH-1

0.0037.8038.0711.880.80036.5242.50MH-2
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Active Scenario:  10-YR 2-HR

FlexTable: Outfall Table

Flow (Total Out)
(cfs)

Hydraulic Grade
(ft)

Boundary Condition 
Type

Elevation 
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

11.8837.94User Defined Tailwater36.1140.00O-1
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Active Scenario:  100-YR 2-HR

Profile Report

Engineering Profile - 100-YR RD1 to O1 (Centum Health - StormCad (11-11-2020).stsw)
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Active Scenario:  100-YR 2-HR

Profile Report

Engineering Profile - 100-YR RD2 to O1 (Centum Health - StormCad (11-11-2020).stsw)

35.00

36.00

37.00

38.00

39.00

40.00

41.00

42.00

43.00

44.00

45.00

-0+50 0+00 0+50

Station (ft)

E
le

v
a

ti
o
n

 (
ft

)

MH-1
Rim: 42.53 ft
Invert: 38.10 ft

MH-2
Rim: 42.50 ft
Invert: 36.52 ft

RD-2
Rim: 40.58 ft
Invert: 39.08 ft

O-1
Rim: 40.00 ft
Invert: 36.11 ft

CO-3: 8.0 ft @ 0.010 ft/ftCircle - 18.0 in  
CO-5: 31.3 ft @ 0.013 ft/ftCircle - 30.0 in Concrete

C
O

-19
:  7.9 f t @

 0
.1

25
 ft/ ft

C
ircle

 - 1
8.0 i n

 

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

11/10/2020

StormCAD
[10.02.03.03]Bentley Systems, Inc.  Haestad Methods Solution CenterCentum Health - StormCad (11-11-2020).stsw

Jeff.Boyd
Arrow

Jeff.Boyd
Arrow

lcastro
Date

csharrard
Date



Active Scenario:  100-YR 2-HR

FlexTable: Conduit Table

Velocity
(ft/s)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Cover 
(Stop)

(ft)

Cover 
(Start)

(ft)

Elevation 
Ground 
(Stop)

(ft)

Elevation 
Ground 
(Start)

(ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Capacity 
(Full Flow)

(cfs)

Flow
(cfs)

Slope 
(Calculated)

(ft/ft)

Length 
(Unified)

(ft)

Stop 
Node

Start 
Node

Label

2.8940.9741.013.481.0342.5040.3836.5236.8540.8914.200.01033.2MH-2CB-1CO-4

5.1340.5240.641.393.4840.0042.5036.1136.5246.9525.200.01331.3O-1MH-2CO-5

6.2240.9741.052.982.9342.5042.5338.0238.1010.5111.000.0108.0MH-2MH-1CO-3

5.6641.5441.772.931.9142.5342.0038.1038.5914.5610.000.01925.5MH-1RD-1CO-1

0.5741.5441.542.932.0242.5342.6038.1039.0837.091.000.1257.9MH-1RD-2CO-2
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Active Scenario:  100-YR 2-HR

FlexTable: Manhole Table

Flow (Known)
(cfs)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Flow (Total Out)
(cfs)

Headloss 
Coefficient 
(Standard)

Elevation 
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

0.0041.0541.5411.000.80038.1042.53MH-1

0.0040.6440.9725.200.80036.5242.50MH-2
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Active Scenario:  100-YR 2-HR

FlexTable: Outfall Table

Flow (Total Out)
(cfs)

Hydraulic Grade
(ft)

Boundary Condition 
Type

Elevation 
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

25.2040.52User Defined Tailwater36.1140.00O-1
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1.0 Introduction  

1.1 Project Description 

Centum Health Properties is proposing to redevelop and expand the existing medical office 

building located at 7331 E. Osborn Road in Scottsdale. The plans include adding approx. 46,315 

square feet to the existing building to square off the existing triangular structure and constructing 

a two-level parking deck in place of the existing surface parking lot. 

1.2 Site Location 

The proposed development encompasses approximately 2.4 net acres in a portion of the 

Southwest Quarter of Section 26, Township 2 North, Range 4 East of the Gila and Salt River 

Base and Meridian in Maricopa County, Arizona.  The site is zoned C-3 and is currently part of 

the Scottsdale Medical Pavilion Condominium.  

1.3 Purpose 

This Preliminary Drainage Report is intended to satisfy City of Scottsdale requirements. This 

report provides a description of the current storm water drainage patterns and systems as well as 

a description of the required and proposed drainage improvements. 

1.4 Objectives  

This report provides a drainage plan for the site that is intended to meet the drainage standards 

and guidelines of the City of Scottsdale. This report will demonstrate the following: 

1. The existing site drainage patterns will experience minimal alteration. 

2. The existing site is not in a floodplain. 

3. Off-site flows do not impact the site. 

4. In accordance with the City of Scottsdale Design Standards & Policies, with the 

redevelopment of the existing site being over 1 acre in size, first flush will be treated 

before being discharged. 

5. Drainage facilities will be designed such that the 100-year post-development flows are 

collected and conveyed in such a manner to avoid damage to buildings and property. 
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2.0 Description of Existing Drainage Conditions and Characteristics 

2.1 Existing Drainage Conditions 

The site currently consists of a medical office building, surface parking lot, and minimal 

landscape. The site is bounded by existing Ashford Scottsdale apartments to the west, Osborn 

Drive to the north, Wells Fargo Avenue to the east, and Drinkwater Boulevard to the south.   

The site generally slopes from the north to the south. There currently is not any site retention or 

surface runoff treatment.  Building roof drains and below deck courtyard drains connect to 

bubble up structures along the north side of the existing surface parking lot.  Below deck drains 

are sent through an existing pump in the mechanical room in the building and pumped up to the 

aforementioned bubble up structures in the existing surface parking lot.  Water discharged from 

the bubble structures combine with surface flows from the existing parking lot and are conveyed 

via sheet flow to the southeast corner of the site where they are collected by a catch basin.  Said 

catch basin connects to 30” RCP storm sewer that ultimately discharges into the city storm sewer 

in Drinkwater and sent west via 3’x5’ box culvert.    

2.2 Existing Off-Site Drainage Conditions 

There are no off-site flows that impact the site. Drainage north and east of the site are contained 

via existing road improvements and picked up via curb inlet scuppers in Wells Fargo Ave. The 

west adjacent parcel is separated by a screen wall that blocks any flow into the site development 

area.  Drinkwater to the south is the site’s ultimate outfall and drainage is collected into the city’s 

storm sewer.   

2.3   Context Relative to Adjacent Projects and Improvements 

The site is bounded by existing Ashford Scottsdale apartments to the west, Osborn Drive to the 

north, Wells Fargo Avenue to the east and Drinkwater Boulevard to the south. See Figure 1 in 

Appendix F for Context Aerial of the site. 

2.4   FEMA Flood Hazard Areas 

The site is located in Flood Zone “X” according to the Flood Insurance Rate Map 

040132C2235L, dated October 16, 2013.  Zone “X” is designated by FEMA as “areas of 0.2% 

annual chance flood; areas of 1% annual chance flood with average depths of less than 1 foot or 

with drainage areas less than 1 square mile; and areas protected by levees from 1% annual 

chance flood.”  

Refer to Appendix B for the FEMA FIRM map for the site.  
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3.0 Proposed Drainage Plan  

3.1 General Description 

In the analysis of the proposed drainage conditions the following items are considered: 

➢ Area Types (concrete pavement, building, and desert landscaping) 

➢ Magnitude of areas 

➢ Slopes 

➢ Storm Drain 

➢ Alternate First Flush Treatment Device 

3.2 Proposed Site Conditions 

The site proposes a combination detention for the 100-year, 2-hour storm event within the 

landscape areas and first flush treatment for drainage collected from the building and garage 

before discharging to city storm sewer.   

Site-generated storm water from areas west and east of the building/garage will be conveyed to a 

depressed landscape detention basin.  This depressed landscape basin is sized not to hold more 

than 6-inches of water based on a 100-year, 2-hour storm event.   

Site generated storm water from the below grade courtyard north of the building will continue to 

be collected via storm drain, sent to the building, and connect to the building’s new roof drains. 

The water will then continue on to the existing storm sump pump in the building and will 

discharge to the eastside of the building. Once discharged, the storm water will be picked up by a 

24” storm sewer pipe and is sent south through an Oldcastle Dual Vortex Separator Structure for 

First Flush Treatment before ultimately discharging into the existing 30” Public Storm Sewer via 

new manhole connection on the SE corner of the site. 

Site generated storm water from the garage will be conveyed via sheet flow to a series of deck 

drains and sent east to connect to the proposed 24” storm sewer running adjacent to the garage to 

be treated for First Flush.  Drainage within the below grade parking floor with be conveyed via 

sheet flow to a series of deck drains and pumped to connect to the aforementioned 24” storm 

sewer running adjacent to the garage to be treated for First Flush ultimately discharging into the 

existing 30” Public Storm Sewer via new manhole connection on the SE corner of the site. 

 

   14-DR-2020
    4/21/2020

Section 3.4 indicates no retention is required because the site is already developed. Section 3.2
discusses 100-year, 2-hour retention in landscaped areas. The city of Scottsdale stormwater
storage requirements for already developed site is to provide the 100-year, 2-hour stormwater
storage for the difference between post and pre-development conditions. If the site was totally
impervious or has more previous surfaces in post development conditions, at a particular
concentration point, then there will be no stormwater storage requirements. It is not clear why the
retention volumes in these landscaped areas are referred to as required. If they are required per
above discussion, then revise section 3.4 accordingly; if the are not required but provided as part of
the landscaping plans and since ther are limited to 6" in depth, just expain that these depressions
are provide and they are less than 6" and, accordingly there should be no concern with drain time.
As these depressions are sized for the 100-year, 2-hour , they would be adequate to accommodate
the corresponding first flush volume. Please note that in the City of Scottsdale, the runoff coefficient
used in the first fluch calculations is not 1.0, it is rather the normal weighted coefficient based on
land surfaces.

Note that the HAG and LAG callout on
exibits in Appendix E are typical for sites
in fFEMA special flood hazard zone that
require elevation certificates. These can
be removed
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3.3 Proposed Off-Site Conditions 

Off-site storm water impacts are not anticipated.  As discussed in existing off-site conditions, 

drainage north and east of the site are contained via existing road improvements and picked up 

via curb inlets scuppers in Wells Fargo Ave. 

3.4 Storm Water Storage Requirements 

The site does not require detention because the site is already developed, but since the site is 

greater than an acre in size, First Flush Treatment is required.  As described in the proposed site 

conditions, First Flush will be handled by an Oldcastle Dual Vortex Separator Structure and treat 

flows form the north courtyard, building, and garage.  However, portions of the site are designed 

to provide detention volume for the 100-year, 2-hour rainfall event in landscape areas.  These 

small depressed landscape detention basins are sized so that the water detained is not more than 

6-inches in depth based on 100-yr, 2-hour flows and thus do not need drywell or percolation test.   

Table 1 below summarizes the on-site detention provided for the site. 

Table 1: On-Site Detention Volume Required 

Basin Land Use 
Runoff 

Coefficient 

Drainage 

Area (ft2) 

Required 

Volume 

(ft3) 

Basin (Area 5) Landscaping 0.45 9,500 770 

Basin (Area 25)  Landscaping 0.45 1,850 150 

Total     11,350 920 

 

3.5 Proposed Drainage Structures or Special Drainage Facilities 

A storm water pump will be used in the garage to convey storm water from the below grade 

runoff and connect to the proposed 24” storm sewer adjacent to the east side of the garage.   

An Oldcastle Dual-Vortex Separator will be installed immediately upstream of the connection to 

the existing 30” City Storm Sewer. 

The building has existing finished floor elevations below grade with level one at 1235.07’ and 

1246.03’ at the second level.  Per the FEMA map, this area is located in Zone X which is defined 

as areas of minimal flood hazard, which are the areas outside the SFHA and higher than the 

elevation of the 0.2-percent-annual-chance flood. 

The entrance to the lower level of the parking garage has been set to match level one of the 

existing building finish floor at 1235.07’. 
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Topographic survey conducted in 2020 was used as the basis to determine the natural grade.  

This survey data reflects the grades of the area prior to the this proposed redevelopment.  Refer 

to Figure 5 Appendix E for the HAG Exhibit. 

 

 

3.6 ADEQ AZPDES requirements 

A Notice of Intent (NOI) will be submitted to Arizona Department of Environmental Quality 

(ADEQ) in conformance with the Arizona Pollution Discharge Elimination System Permit 

(AZPDES) permit. The NOI and associated storm water management best management practices 

will remain active on the site until construction is complete and a Notice of Termination is filed 

with ADEQ in conformance with AZPDES permit. 

3.7 Project Phasing 

This project will be constructed in a single phase. 

 

   14-DR-2020
    4/21/2020

lcastro
Date



  Centum Health Scottsdale, AZ 
  Preliminary Drainage Narrative  

 

   
 

Centum Health Scottsdale│Preliminary Drainage Report 
April 2020│ 291247001 

Page 9 

 

 

4.0 Data Analysis Methods   

4.1 Hydrologic Procedures, Parameter Selection, and Assumptions 

Hydrologic calculations for the site were performed using the rational equation in the FCDMC 

Drainage Design Manual Volume I, which is limited to drainage areas of up to 160 acres. A 

weighted runoff coefficient was used for the site based upon the large amount of landscaping 

located adjacent to perimeters of the site. 

For analysis of the development, the site was sub-divided into five sub-basins consisting of the 

parking garage, landscaping, and building.  For each sub-basin, the Rational equation will be 

used to calculate the peak flow at each concentration point for each basin.  Refer to Figure 4 in 

Appendix E for the Drainage Area Map.  

4.2 Hydraulic Procedures, Methods, Parameter Selection, and Assumptions 

All flows for proposed conditions will be determined using the rational method as outlined by 

the Drainage Design Manual by Maricopa County Flood Control District. Due to the small 

nature of the watersheds for the individual sub-basins, a minimum time of concentration of five 

minutes will be assumed. All of the drainage basins assume a runoff coefficient of 0.95 with the 

exception of the landscape which are assumed a runoff coefficient of 0.45 per the City of 

Scottsdale Design Standards and Policy Manual. 

The following criteria will be used to size the proposed pipes for on-site storm water 

conveyance: 

• A maximum allowable 100-year ponding depth of six inches above the catch basin grate. 

• A minimum of 12 inches of freeboard between the 100-year ponding depth and the building 

finish floor elevation. 

• The tailwater condition for the 100-year event will be assumed to be the hydraulic grade line 

at the pipe connection location. 

• The 10-year tailwater condition will be assumed to be free outfall. 

StormCAD analysis for the 10-year and 100-year events will be provided with the final drainage 

report. 

Storm drain catch basins will be sized using Figure 3.29 from the FHWA HEC-12 dated 1984.  

A 50% clogging factor will be applied in the analysis.  

This project proposes to utilize an Oldcastle Dual-Vortex Separator to maintain storm water 

quality.  These units are designed to treat the first flush of storm water before it enters the 

   14-DR-2020
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existing 30” City Storm Sewer.  A 60-inch diameter Oldcastle Dual-Vortex storm water quality 

unit will be installed and has been sized to accommodate the first flush flows from the site, and 

to bypass flows in excess of the first flush.  Refer to Appendix D for cut sheet of Treatment 

Structure. 

 

4.3 Storm Water Storage and First Flush Treatment Calculation Methods and 

Assumptions 

As described previously, the site does not require detention because the site is already developed, 

but since the site is greater than an acre in size First Flush Treatment is required. However, 

detention has been provided on site for the landscape areas adjacent to the east and west sides of 

the proposed garage.  The standard formula for determining the required storage volumes for the 

100-year, 2-hour storm is as follows: 

Equation 2: Standard Formula for On-Site Storage Requirement 

VR = CPA/12 

Where:  VR = storage volume required (acre-feet) 

C = weighted runoff coefficient 

P =  precipitation depth for 100-year, 2-hour event = 2.16 inches 

A = contributing drainage area to basin (acres) 

Refer to Appendix C for Storm Water Detention Calculations, and Figure 4 in Appendix E for 

the Drainage Area Map. 

For First Flush Treatment, this project proposes the utilization of an Old Castle Dual-Vortex 

Separator to treat the flow from the first flush and convey the 100-year 2-hour flow to the 

existing 30” storm drain to the southeast of the site. 

The first flush flow rates are determined based on the City of Phoenix Storm Water Policies and 

Standards section 6.8.3 with modifications per Hasan Mushtaq and Keith Kesti using the following 

equation: 

Equation 3: Standard Formula for First Flush Flow Rate 

QFF = C*I*A 

Where:    

QFF = minimum first flush discharge in cfs 

   14-DR-2020
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 C = runoff coefficient (set to 1.00 for first flush condition) 

 A = tributary drainage area in acres 

I = NOAA 14 100-year 2-hour intensity multiplied by depth ratio (first flush 

depth divided by 100-year 2-hour depth) = 1.08(0.5/2.16) = 0.25 

 

 

This method for calculating first flush flow has been proposed as a revision to the City of 

Phoenix Storm Water Policies and Standards and effectively reduces flow.  

Aside from the first flush flow rate, the sizing of the Dual-Vortex Separator is dependent on the 

100-year, 2-hour flows that will be conveyed through each structure.  

The 100-year 2-hour flow rates are determined using the rational method and the City of Scottsdale 

Storm Water Policies and Standards.  The sizing of the Old Castle Precast Dual-Vortex Separator 

is based on the total flow and the first flush flow per the table shown in Appendix D. Refer to 

Figure 4 Appendix E for tributary area #’s. See Table 2 below for the drainage area tributary to 

each concentration point, their corresponding first flush and total flow rates, and the storm water 

quality unit required to treat each area.  

 

Table 2 – Storm Water Quality Unit Sizing 

Tributary 
Area (Acres) 

Time of 
Concentration 

First Flush 
Treatment 

Req 
100-Yr 2-Hr 
Flow Req. Device Size 

Frist Flush 
Treatment 

Prov. 
100-Yr 2-Hr 
Flow Prov.  

Area 10 = 
0.11 5.0 0.3 0.8  

DVS-60C 
 

2.50 CFS 
 

16 CFS Area 15 = 
0.53 5.0 0.13 3.7 

Area 20 = 
1.36 5.0 0.32 9.6 
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5.0 Conclusion 

5.1 Overall Project 

Based on the results of this preliminary drainage report, the following can be concluded: 

• No off-site drainage affects the site.  

• Redevelopment of the site requires First Flush Treatment due to site being over an acre.  First 

Flush will be handled by Oldcastle Dual-Vortex Separator Structure and be sized to handle 

100-yr, 2-hour flows. 

• The required detention volume for the adjacent landscape basins are sized off 100-yr, 2-hour 

storm event and will have depth no more than 6-inches thus not requiring drywell or 

percolation test. 

• Based on the current Flood Insurance Rate Map (FIRM), the site is located in the Zone “X”. 

This preliminary drainage report is intended to provide a level of assurance that the site will 

adhere to all appropriate reviewing agency guidelines with respect to drainage and flood 

protection. 
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VICINITY MAP

   14-DR-2020
    4/21/2020

lcastro
Date



SITE LOCATION MAP

PROJECT INFORMATION

   14-DR-2020
    4/21/2020

lcastro
Date



  Centum Health Scottsdale, AZ 
  Preliminary Drainage Narrative  

 

   
 

 

Appendix B 

FEMA Flood Insurance Rate Map (FIRM) 
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Hydrologic/Hydraulic Calculations 
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Peak Flow Calculations Using The Rational Method Source of Rainfall Data --->NOAA Atlas 14

  AF for Cw per Cw10-Yr

Freq. Typical Applic.

Project: Centum Health Scottsdale 5 min 10 min 15 min 30 min 60 min 2-Yr 1.00 1.00

Proj #: 291247001 10-Yr 0.39 0.59 0.74 0.99 1.23 5-Yr 1.00 1.00

Date: 4/14/20 100-Yr 0.62 0.94 1.17 1.57 1.95 10-Yr 1.00 1.00

Prep  by: JCB    25-Yr 1.10 1.00

Check  by: MLD 10-Yr 4.68 3.56 2.95 1.98 1.23 50-Yr 1.20 1.00

Base Sheet Prepared By GA, Version 2 100-Yr 7.43 5.65 4.68 3.14 1.95 100-Yr 1.25 1.00

Attach source and supporting data for rainfall depths        AF=Frequency Adjustment Factor

  Drainage Area ID: ----- Tc,calc method: 1=Papadakis and Kazan, 2=Avg Veloc. method

1 Tc,calc=11.4*L^0.5*Kb^0.52*S^-0.31*i^-0.38 Cw for each frequency is adjusted as a function of the 100-year value per the table above

Concent. Contributing Total Base Flow Approx Approx Average Kb m b Kb Initial/lot Minim allowed Tc,tot = 5.0 Q Minim allowed Tc,tot = 5.0 Q

Point Sub-basins Area Cw Path, L High pt Low pt Slope Class Tc Cw Tc,calc Tc,tot i 10-Yr Cw Tc,calc Tc,tot i 100-Yr

#  (ac) (2-10 yr) (ft) (ft) (ft) ft/ft A-->D (min) AF=1.00 (min) (min) (in/hr) (cfs) AF=1.00 (min) (min) (in/hr) (cfs)

> > > > > > > > > >

5 0.22 0.45 174 41.5 41 0.0029 A -0.00625 0.04 0.0441 0 0.45 5.9 5.9 4.68 0.5 0.45 4.9 5.0 7.43 0.7

10 0.11 0.95 128 35.3 35.07 0.0018 A -0.00625 0.04 0.0460 0 0.95 5.9 5.9 4.68 0.5 0.95 5.0 5.0 7.43 0.8

15 0.53 0.95 273 92.51 45.96 0.1705 A -0.00625 0.04 0.0417 0 0.95 2.0 5.0 4.68 2.3 0.95 1.7 5.0 7.43 3.7

20 1.36 0.95 324 45.96 43.5 0.0076 A -0.00625 0.04 0.0392 0 0.95 5.6 5.6 4.68 6.1 0.95 4.7 5.0 7.43 9.6

25 0.04 0.45 30 41.5 41 0.0167 A -0.00625 0.04 0.0486 0 0.45 1.5 5.0 4.68 0.1 0.45 1.2 5.0 7.43 0.1

Rainfall Depth-Duration-Frequency (D-D-F), (inch)

Derived Rainfall Intensity-Duration-Frequency (I-D-F), (in/hr)

Time

10-Yr 100-Yr

Storm 

Fequency

Rational Calculations 2020-04-14.xlsx    14-DR-2020
    4/21/2020
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Precipitation 

Depth [P]

sf ac in  cf  ac-ft 

5 Landscaping 9,500 0.218 0.45 2.16 770 0.018 Basin

25 Landscaping 1,850 0.042 0.45 2.16 150 0.003 Basin

TOTAL - 11,350 0.261 - - 919 0.021 -

Basin Landscaping 0.45 9,500 770 1563 794

Basin Landscaping 0.45 1,850 150 293 143

Total 11,350 920 1,856 937

Centum Health Scottsdale- Basin Retention Summary

Retention 

Basin
Drainage Area

Basin Land Use
Drainage 

Area (ft
2
)

Required Storage 

(VREQ = CPA/12)
Runoff 

Coefficient [C]
Land Use

Area [A]

Surplus (ft
3
)

Provided 

Volume (ft
3
)

Required 

Volume (ft
3
)

Runoff 

Coefficient

   14-DR-2020
    4/21/2020

lcastro
Date



  Centum Health Scottsdale, AZ 
  Preliminary Drainage Narrative  

 

   
 

 

Appendix D 

Old Castle Precast Dual-Vortex Separator Cut Sheet   
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STORM
WATER

Enhanced Gravity Separation of Stormwater 

Particle settling is enhanced by circular flow patterns and a highly circuitous flow path 

created by two independent vortex cylinders.

Settled particles are collected in the isolated bottom storage area, while floating trash, 

debris and petroleum hydrocarbons are retained in the cylinders and upper storage areas. 

During peak events, flows in excess of design treatment overtop the bypass weir and exit 

the system without entering the cylinders and lower storage area, thereby eliminating 

re-entrainment issues.

HYDRODYNAMIC SEPARATION

eas. 

exit 

s. 

FEATURES:

• Maintenance Accessible Design

• Economical Installation

• Access Options

• Online System Capability

• Durable Construction

• Proven Performance

• Treatment Train

BENEFITS:

• Open access to accumulated floatables and sediment storage area

• Prepackaged and provided as compact round or square manholes

• Multiple access options (manhole cover or optional hinged lid)

• 

• Stainless-steel components installed in a reinforced concrete structure

•

•  

other treatment BMP’s

CYCLONIC  
Separation
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Dual-Vortex Separator Offers an Innovative, Economical Alternative for Removal 
of Suspended Pollutants from Stormwater Runoff

MODELS AND NOMINAL DIMENSIONS

Model No.

Structure 

Diameter 

(ft.)

Standard 

Sump 

Depth*  (ft.)

Minimum 

Rim to Invert 

Depth (ft.)

Sediment 

Storage*

(cubic feet)

Oil and 

Floatable 

Storage

(cubic feet)

NJCAT 

Treatment 

Flow Rate

(cfs)

Maximum 

Treatment 

Flow Rate

(cfs)

DVS-36 3 4.5 2.5 11 6 0.56 0.56

DVS-48 4 5.0 3.0 19 15 1.00 1.25

DVS-60 5 5.5 3.5 29 29 1.56 2.50

DVS-72 6 6.5 4.5 42 49 2.25 4.25

DVS-84 7 7.0 5.0 58 79 3.06 6.50

DVS-96 8 8.0 5.5 75 116 4.00 9.50

DVS-120 10 10.0 7.0 118 226 6.25 16.80

DVS-144 12 11.5 8.0 170 388 9.00 26.40

*Depth of unit can be increased to add storage capacity.

Available Options

Flume inlet control for grated inlet applications.

STEP 1 
Independent Vortex Cylinders & Control Weir - Flows are directed to the two 

independent vortex cylinders where particle settling is enhanced by circular 

flow patterns.

STEP 2
Captured Floatables - Floating trash, debris and petroleum hydrocarbons 

accumulate at the top of the two cylinders where they are held until transfer 

into the upper storage area by peak storm events.

STEP 3
Removal of Total Suspended Solids (TSS) - Particle settling is enhanced by 

the circular flow patterns and a highly circuitous flow path created by two 

independent vortex cylinders. Sediments are collected and retained in the 

isolated bottom storage area.

STEP 4
High-Flow Bypass - Flows in excess of the design treatment overtop the 

bypass weir and exit the system without entering the cylinders and re-

entraining captured pollutants.

How it Works

CYCLONIC 
Separation

(800) 579-8819
oldcastleinfrastructure.com
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©2011  Kristar Enterprises, Inc.  360 Sutton Place, Santa Rosa, CA, 95407, (800) 579‐8819   REV DVCC 020111 

FloGard® Dual‐Vortex Hydrodynamic Separator 
 
Characteristics and Capacities (English) 
Model  ID  Depth 

Below 
Invert 

Treated Flow 
Capacity1 

Total 
Flow 

Capacity3 

Max. 
Pipe 
Size 

Sediment 
Storage 

Oil/ 
Floatable
Storage 

  ft  ft  67 µm 
cfs 

110 
µm 
cfs 

Peak2 
cfs 

cfs  in  yd3  gal 

DVS‐36  3  3.75  0.12  0.35 0.50  4  12  0.3  18 

DVS‐48  4  5.00  0.25  0.75 1.25  9  18  0.7  43 

DVS‐60   5  6.25  0.45  1.30 2.50  16  24  1.3  83 

DVS‐72  6  8.25  0.70  2.00 4.25  27  36  2.2  141 

DVS‐844  7  9.50  1.00  3.00 6.50  40  42  3.5  294 

DVS‐96  8  10.75  1.40  4.20 9.50  57  48  5.3  337 

DVS‐1204  10  13.50  2.50  7.30 16.80  99  48  9.7  917 

DVS‐1444  12  16.00  3.90  11.60 26.40  154  60  15.5  1825 

 
Characteristics and Capacities (Metric) 
Model  ID  Depth 

Below 
Invert 

Treated Flow 
Capacity1 

Total 
Flow 

Capacity3 

Max. 
Pipe 
Size 

Sediment 
Storage 

Oil/ 
Floatable 
Storage 

  m  m  67 µm 
L/s 

110 
µm 
L/s 

Peak2 
L/s 

L/s  mm  m3  L 

DVS‐36  0.9  1.14  3.5  10  14  113  300  0.23  68 

DVS‐48  1.2  1.52  7  21  35  255  450  0.54  163 

DVS‐60   1.5  1.91  13  37  71  453  600  1.00  314 

DVS‐72  1.8  2.51  20  57  120  765  900  1.70  534 

DVS‐844  2.1  2.90  30  85  184  1133  1050  2.70  1113 

DVS‐96  2.4  3.28  40  120  269  1614  1200  4.00  1276 

DVS‐1204  3.0  4.11  70  205  475  2800  1200  7.40  3471 

DVS‐1444  3.7  4.88  110  330  750  4360  1500  11.90  6908 
 

1Treated Flow Capacity is based on 80% removal of suspended sediment with the approximate mean particle size 
shown.  The appropriate flow capacity should be selected based on expected site sediment characteristics. 
2 Maximum flow prior to bypass.  Correlates approximately to 80% removal of suspended sediment with a 250 µm 
particle size mean. 
3 Total design flow to the system should not exceed the Peak Flow Capacity. 
4Call Kristar representative for availability in your area. 
 
Notes:  Systems may be sized based on a water quality flow (i.e. 1‐inch design storm) or on net annual sediment load removal depending on 

local regulatory requirements.  
Contact Kristar for the most accurate and cost effective sizing for your project location. 

When sizing system based on a water quality flow, the required flow to be treated must be less than or equal to the Treated Flow 
Capacity for the selected unit. 
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  Centum Health Scottsdale, AZ 
  Preliminary Drainage Narrative  

 

   
 

 

Appendix E 

Exhibits 

 

   14-DR-2020
    4/21/2020

lcastro
Date



SCOTTSDALE
MEDICAL PAVILION

CONDOMINIUM

DRINKWATER BLVD

SC
O

TT
SD

AL
E

R
D

OSBORN RD

WELLS FARGO AVE

74
TH

ST

EARLL DR

SCOTTSDALE
HEALTHCARE

HOSPITALS
APN: 130-22-130
ZONING:D/M-2

AIELLO COHEN
CROWELL

PARTNERSHIP
APN: 130-21-013D

ZONING: C-3

DS DECO 7300 LLC
APN: 130-21-153
ZONING:D/OR-2

REPTA PROPERTIES
LLC

APN:130-20-292
ZONING:S-R

SCOTTSDALE
HEALTHCARE
HOSPITALS

APN:130-22-128
ZONING: D/M-2

LEGEND

FIGURE 1: CONTEXT AERIAL PLAN
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FIGURE 3: EXISTING CONDITIONS MAP
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